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Surface Treating Applfeairo 

■ 

This invention telates to a surface 1r»ting appliance^ such as a vacuum cleaner, 

5 Surface treating appliances &uch as vacuum cleans and floor polishers are well known. 
The majority of vacuum cleaners are either of the 'upright* type or of the 'cylinder' type, 
called canister or bairel cleaners in some countries. An example of an upright vacuum 
cleans: manufactured by Dyson Umited under the name DC04 ("DC04" is a trade mark 
of Dyson Limited) is shown in Figure 1. The vacuum cleaner comprises a main body 
10 102 which houses the main components' of the vacuum cleaner^ A lower part 106 of the 
main body houses a motor and fan for drawing dirty air into the machine and the main 
body also houses some form 'of separating apparatus 104 for separating dirt, dust and 
other debris from a dirty airflow drawn in by the fan. The main body 102 also houses 
filters for trapping fine pardcles in the cleaned airflow. A cleaner head 108 is rototably 

15 mounted, about points A, to the lower end of the main body 102^ The axis about which 
the cleaner head rotates is horizontally directed. A supporting wheel 107 is mounted on 

« 

m « 

each side of the lower part 106 of the main body, in a fixed relationship to the main 
body 102. In use, a user reclines the main body 102 of the vacuum cleaner and then 
pushes and pulls a handle 116 which :|s fixed to the main body of the cleaner. The 
20 vacuum cleaner rolls along the floor surface on the Supporting wheels 107* 

A dirty-air inlet 112 is located on the underside of the cleaner head 108. Ditty air is 
drawn into the dust separating apparatus 104 via the dirty-air inlet 112 by means of tfio 
motor-driven fan. It is conducted to the dust separating apparatus 104 by a first air flow 
2S duct. When the dirt and dust entrained within the air has been separated from the 
airflow in the separatiiig apparatus 104, air is conducted to the clean air outlet by a 
second air flow daci, and via one or more filters, and expelled into the atmosphere. 

Conventional uptight vacuum cleaners have a disadvantage in that they can be difficult 

30 to manoeuvre about an area in which they are used. They can be pushed and pulled 
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easily enough, but pointing the cleaner in a new direction is more difficult. The deanw 
can be pointed in a new direction by applying a sideways directed force to the handle, 
either from standstill or wWle moving the cleaner fotwards or backwaids. This causes 
the cleaner head to be dragged across the floor surface so that it points In a new 
direction. The only articulation between the mam body 102 and the cleaner head 108 is 
about horizontally directed axis A, which remains parallel wlth the floor autface. In 
some iqmght vacuum cleaners the supportmg wheels 107 are mounted on tiie cteaner 
head rather tiian the main body. However, tfis main body is rotatabiy mounted to the 
cleaner head about a horizontally directed axis, as just described. 



Attempts have been made biciease the manoauvrabiUly of upright vacuum cleaners. 
Some examples of upright vacuum cteaners with improved manocuviabiliiy SX6 shown 
in US 5323,510 and US 3,584,095. fii both of these docuriienls. the vacuum cleanws 
have a base which mcludea a motor houring and a pair of wheels, and the cmmection 
15 between tiie base and die main body hicorporates a universal joint which permits 
rotational movement of the main body with respect to die base about an axis which is 
oriented perpendicular to tiie rotational axis of ti»e wheels and incUned with respect to 
theharizontaL 

20 A further, less common, type of vacuum cleaner is a ♦stick vac', which is so-called 
because it has a veiy slender stick-like main body. An example is shown in EP 
1,136.029. Often, tiieie is only a cleaner head at tiie base of the machiiie. With all Other 
components of the machine being inc wp ora t ed in tiie main body. While stick va cs-aee 



lighter wei^ and can be easier to manoeuvre than tca^tional upright cleaners, they 
25 generally have a small dust separator, a lower power motor and smaller filters, if any 
filters at all, and thus their improved manoeuviability comes with the drawback of a 
lower Specification. 

The present invention seeks lO provide ft Surface treating applianee with improved 
30 manoeuvrability. 
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A fiisi aspect of the pxesent invention provides a surface tttsaiing appliance In 
accordance with claim L 

5 Positioning a me&ns for acting on the aiiflow within the support assembly makes 
efficient use of the space within the support assembly. It can also inoease the stabili^ 
of the s^liance. 

The means for acting on the airflow can be a suction generating means, snch as a motor 
10 driven Impeller, a filter or some foim of separating apparatus. 

Pieferahly the features of providing siipport for the rotatable support assmiUy and of 
ducting air into and/or out of the assembly are combined by providing a support which 
has a hollow interior chaimel. 

15 ■ : ■ ■ 

A second aspect of the present invention provides a siuface treating appliance in 
accoithnce with claim 23. 

• - 

Positioning the motor within the support assembly m^es efficient use of the space 
20 within tiie support assembly and keeps the centre of mass of die overall appliance close 
to the floor surface. 

Preferably the motor is housed within the support assembly such that the centie of mass 
of the motor is aligned with die centre of the support assembly as this further aids 
25 manoeuvmbility. 

A diiid aspect of the pressent invention provides a surface treating appliance in 
accordance with claim 44. 




4 



Providing a substantially continuous support surface in the direction perpendicular to the 
longitudinal axis of the main body improves manoeuvrability and ensures a smooth 
transition between the forward running and turning positions. 

■-» 

5 Preferably the support surface extends for a distance which is between 50% and the full 
width of the main body. This allows the central portion of the assembly to have a flat 
surface, which aids forward running handling, and the end portions to have a reasonably 
gentle taper, which aids handling during turning. 

10 A fourth aspect of the present invention provides a surface treating appliance in 
accordance with claim 62. 

A fifth aspect of the present invention provides a surface treating appliance in accordance 
with claim 64. 

15 

Providing a linkage which allows the main body" to be rotated or twisted about its 
longitudinal axis, in the manner of a corkscrew, greatly aids manoeuvrability and usability 
of the machine. 

20 The term "surface treating appliance" is intended to have a broad meaning, and includes 

a wide range of machines having a main body and a head for travelling over a surface to 

clean or treat the surface in some manner. It includes, inter alia, machines which only 

* 

apply suction to the surface, such as vacuum cleaners (dry, wet and wet/dry), so as to 
draw material from the surface, as well as machines which apply material to the surface, 
25 such as polishing/waxing machines, pressure washing machines and shampooing 
machines. 

Embodiments of the invention will now be described with reference to the drawings, in 
which: 

30 
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5 

Figures 1 and 2 show a known type of vacaum cleaner; 

Figuie 3 showd a vacuum cleaner in accordance with an embocyment of the invention, 
5 Pigurcs 4 and 5 show the vaeuum cleaner of Figw? 3 in use; 

Figuiss 6 and 7 show the connection between the cleaner head and main body oT the 
vacuum cleans of Figutes 3 to 5; 

10 . ngures 8-10 show the roller assembly of the vacuum cleaner; 

Figures 1 1 and 12 show the roller assembly in use; 

Figure 13 shows a cross-sectional view through the roller assembly of the vacuum 
IS cleaner; 

Figures 14-16 show ways of housing a filter within the roller assembly; 

Figure 17 shows an alternative wa^ of housing a motor and filter within the roller 
20 assembly; 

Figures 18 - 21 show altemative shapes of roller assembly; 
Figures 22-24 show a roller assembly with two rotating members; 

25 

Figure 25 shows an alt^native roller assembly widi two rotating members; 

Figure 26 shows an alternative roller assembly with a laiger numb^ of rotating 
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Figures 27 and 28 shpw alternative ways of connecting the main body to the cleaner 
head. 



5 Figures 3 - 13 show a first embodiment of a vaouinn cleaner 200 wiA a main body 210, 
a TOlI« assembly 220 and a cleaner head 230. 

* 

The cleaner head 230. as in a conventional upright vacuum cleaner, serves to treat the 
floor surface. In this embodiment, it comidBes a houshig with a chamber fta: supporting 

10 a brush bar 232 (Figure 6). The lower, floor-facing side of chamber has an air inlet slot 
233 and the brush bar 232 is lOtatably mounted in the chamber sucil That bristles on the 
brush bar 232 can protrada through the inlet slot 233 and can agitate the floor surface 
over wMch the cleaner head 230 passes. The brush bar 232 is xotatably driven by a 
dedicated motor 242 positioned on the deaner head 230. A drive belt connects the 

IS motor 242 to the brush bar 232. This nvoids the need to provide a driving connection • 
between the suction fan and the bnish bar. However, it wiU be appreciated ihat the i 
brush bar can be driven in odisr ways, such as by a tuiWne which is driven by incoming 
or exhaust airflow, or by a coupling to the motor wWch is also osed to drive the suction 
fan. The coupling between the motor ;and brush bar can alternatively be via a geared 

20 coupling. In altemativB embodiments the brush bar can be removed entirely so that the 
machine reUea entirely on suction or by some other fonn of agitation of the surface. For 
other types Of surface treating machines, the cleaner head 230 can include appropriate 
me an s for tr e atins the floor s urfj a ce. s uch as a pol i shin g pad, a liquid or wax dispensing 



nozzle etc. The lower face of the deansr head 230 can include small rollers to ease 
25 movement across a surf use. 

The cleaner head 230 is canaected to the main body 210 of the vacuum cleaner in such a 
manner diat the cleaner head 230 remains in contact with a floor surface as the main 
body is manoeuvred through a wide range of operating positions. e.g. when znoved from 

30 Side-to-side or when the main body 210 is twisted about its longitudinal axis 211. A 
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yoke 235 connects the main body 210 to the cleaner h&ad 230 in a manner which will be 
descnbed in more detail bdow. 

The main body 210 is totatably comiected to a lolJer assembly 220, which lies at the 
5 base of the main body 210. The roller assembly 220 allowa the apparatus to be easily 
pushed QT palled along a sutface. The shape of the roll^ assembly 220 and the 
connections between the main body 210 and the roller assembly 220, and the roller 
assembly 220 and the cleaner head 230, allow the apparatus to be more easily 
* manoeuvred than traditional vacuum cleaners. On the left hand side the mechanical 

10 connection between the main body 210 and the rollw assembly 220 is by an aim 540 
which ext^ds downwardly from the base of the main body 210. As shown in moie 
detail in Hgure 13, Mm 540 mclades a sleeve S41 for receiving a shaft 5 19 on which the 
roller shell 510 is rotatably mounted. On the right hand, side of the machine^ the 
connectibn between the main body 210 and the roller assembly 220 is by the flow ducts 

IS 531, 535, as best seen in Figure 13. 

The main body 210 has a handle 212 which ^Ktends upwanfly from the top of the main 
body 210. The handle has a gripping i^tion 213 by which a user can comfoitably grip 
the handle and manoeuvre the apparatus. The gripping section can simply be a. part of 

« 

20 the handle which is specially shaped or txe.ated (e.g. rubberised) to make it easy to grasp, 
or it can be an additional part which is joined to the handle at an angle to the 
longitudinal axis of the handle, as shown in Figures 3 6. 

■ 

The outer shell 510 of the roller assembly 220 is shown in mote detaU in Flgiues 8 - 10. 

25 Conveniently, the outer shell 510 compiises two halves, one of which is shown in 
Figute 9» which can be secured tOj^ther by fixings which locate in bores 586. In this 
embodiment, the ovemll shape of the roller 220 resembles a banel. Looking at the 
Shape of the outer sorface in die direction along the longitudinal axis, there is a 

generally flat central regplcm 580 and m aicoate region 585 at each end where die 

30 diameter, or widdi, of liie shell 510 decreases. The central, flat region S80 has a 
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constant diameiar and octends for around 25% of the total length of the roller assembly. 
We have found fhat a flat central region aids a user in stoenng the machine along a 
straight line, since Uie machine will naturally ran straight and is less likely to wobble 
during backwards movements. The width of the central region can be increased or 

5 decreased as desired while still obtaining ihe benefit of the invention. The aicuate outer 
legions 585 allow the main body to roll towards one side when a user wishes lo steer the 
machine in a different direction. Ridges 511 are .provided on the outer soiface of the 
rollCT shell 510 to improve grip over surfaces. It is also benfifioial to provide a non^lip 
texture or coating on the outemiost surface of the roller shell 310 to aid grip on slippery 

10 surfaces such as hard, shiny ot wet floors. The length of the roller assembly is 
substantially equal to the width of the main body 210 of the vacuum cleaner. The 
provision of a Continuous support surface across the width of the machine provides a 
reassuringly supportive feel to a user as the machine is manoeuvred through a wide 
range of operating positions. Alternatives to this shape of roller assembly are discussed 

15 later. 

Referring to Figure 11, die shape of the roller surface is chosen such that the centre of 
mass 590 of the roller assembly always remains in a position in which it serves to right 
the machine. To demonstrate this. Figure 12 shows that even when the roller is turned 
20 onto its outennost edge, the centre of mass 590 will still lie to the right of a line 592 
drawn perpendicular to the surface, and thus the wUer assembly will have a tendency to 
return to a stable position. 



The shape of the arcuate region S8S of the roller surf^ is also seleoi^d such that the 
25 length of an axs between the centre of mass 590 of die roller assembly and a point on the 
surface of the lollBr shell increases as one mOves along the arcuate surface away from 
the central region 580. Ibe effect of this shape is that it requires an increasingly greats 
force CO turn the roller, as the roller is turned further fiom die normal straight luuning 

posidon. The diameter of the roller shell 510 at each end of its longitudinal axis 
30 determines the extent to which the main body can roll to one side. Tills is chosen such 




9 

that there will be sufficient deaiance between the main body - and particularly the duels 
531. 535 at the point at which they enter the roller assraibly - and the floor 6tttf^ in 
this most extreme position. 

5 The mechaxiical connection between the main body 210 and the Qkancr head 230 ifi 
shown in Figures 6 and 7. In this embodiment, the connection between the main body 
2 10 and the cleaner head 230 takes the foim of a yoke 235 vMch is mounted to each 
end of the rotational ajiis 221 of the roller assembly 220* Further detail of the 
' connection is shown in Figure 13; The yoke 23S can rotate independently of the main 
10 body210. At the forwaid, central part of the yoke 235 there is ajobit 237 with an am 
243- Arm 243 joins the yoke 235 to the cleaner head 230, The other end of ann 243 is 
pivotably mounted to the detoer head 230 about pivot 241. The joint 237 is of the type 
where the respective pipes can slide against one another, Tlie plane of this jointed 
connection 237 is shown by line 238; The plane 238 of the joint ia formed at a non- 
15 nomial angle to the longitodmal axis of the aim 243. We have found that an angle v 
which is substantially perpendicular to the floor surface (when the machine is in the 
forward running position), or further inclined from this position to what is shown in^^ . 
Figure 6, works well. As arm 243 also carries airflow from the cleaner head 230, the 
joint 237 mainteans an airdght seal as ami 243 moves with respect to yoke 235« . 

20 

This aitangpment of the pivotal mounting 241 of the yoke 235 and joint 237, allows the 
main body 210 together with the roller asswbly 220 to be rotated about its longitudinal 
axis 211, in the manner of a corkscrew, while the cleaner head 230 rernains in contact 
with the floor surface. This arrangement also causes the cleaner head 230 to point in a 
25 new ditiesction as the main body is rotated about its longitudinal axis 211. Figure 3 shows 
the position for forward or backward movement in a straight line while Figures 4 and 5 
show the vacuum cleaner in two diffeient turning positions. In Hguie 3 the main body 
210 is reclined into an operating posidon. The longitudinal axis 221 of the roller 

assembly 220 is parallel with the floor and with the langitudinal axis 231 of the cleaner 

30 head 230. Thus, the cleaner moves in a straight line. The main body can be moved 
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anywheie between a fully uptight positioD, in which the longitudinal axis 211 of tbe 
main body is peipendicular to the floor surface, and a fully reclined position in which 
the longitudinal axis 211 of the main body lies substantially parallel to the flow surface. 

5 ' Figure 4 $how8 the vacuum cleaner tuniing towards the left The main body 210 is 
rotated anti-clockwise about its lon^tudinal axi5.211. Tins raises &e longitudinal axis 
221 of the roller 220 a^mbly into a position which is inclined with respect to the floor 
and which is facing towards the left compared to the staiting; straight running, position. 
Tlie inclined joint 237 between die main body 210 and cleaner head 230 causes the 
10 ' cleaner head 230 to point towards the left. Hie [rivotable connections between the yoke 
235 and the main body 210, and between the arm 243 and the cleaner head 230, allow 
the cleaner head to remain in contact with tite floor, even though the height of the yoke 
235 varies as die main body is rotated. The arcuate region 585 of the roller allow£i the 
body to roll into this position, while still providing support for the main body 210. The 
. 15v extent to which the main body 210 is turned in the anti-clockwise direction de^nmnes .o^. 
. , the extent to which the cleaner head 230 moves fitim its forward facing position towards W ife 
■ the left. . The smaller diameter part 585 of die roller assembly not only allows the main ^ 
body to roU onto one side, but tightens the turning circle of die vacuum cleaner. 

20 Rgure 5 shows the vacuum cleaner turning Cowards the right. This is the opposite to 
what was just described for ftuning to the left The main body 2 10 is rotated clockwise 
about its longitudinal axis 211. This raises the longitudinal axis 221 of the roller 

ass^bly 220 into a position which is inclined with respect to the floor and which is 

facing towards the right compared to the starting^ straight runnings position. The joint 

25 237 between the main body 210 and cleaner head 230 causes the cleaner head 230 to 
poit)t towards the right while atiU remaining in contact with the floor. The arcuate 
region 585 of the roUer allows die body to roll into this position, while still providing 
support for the main body 210, The extent to which the main body 210 is turned in the 

clockwise dixection determines the extent to whicli the cleaner head 230 moves from its 

30 . forWwd facing position towards tiie ri^t 
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The main body 210 hou5» separating apparatus 240, 245 which serves to lemove dirt, 
dust and/or other debris from a dirty aixflow which is drawn in by the fan and motor on 
the machine. The Separating apparatus can take many foms. We prefOT to use cyclonic 
5 separating apparatus in which the dirt and dust . is spun from the airflow of the type 
described more futly in. for example, EP 0 042 7^ - 

The cyclonic separaUng apparatus can comprise two stages of cyclone separation 
airanged in series with one anoth^. The first stage 240 is a; cylindrical-walled chamber 
10 and the second stage 245 is a tapering, subscantiaUy fnisto-conically shaped, phamber or 
a set of these tapering chambrars arranged in patallel with, one another.. In Figure 3, 
airflow is directed tangenciaUy into the upper partiof a first cyclonic chamber 240 by 
. duct 236. Larger debris and particles are removed and collected in the first cyclonic 
chamber. The airflow then passes throu^ a shroud to a set of smaller frusto-conically 
15 shaped cyclonic chamboa. Fin» dust is separated by these .chambers and the separated 
dust is collected in a common collecting region.; The second set of separators can be . 
- upright, i.e. wiOi their fluid inlets and outlets at the top and their dirt outlets at the 
bottom, or inverted, l.e. with thdr fliiid miets and outlets at the bottom and their dirt 
outlets at the top. However, the nature of the dust separating appamtus is not material to 
20 the present invention and the separation of dust from the airflow could equally be 
carried out using other means such as a conventional bag-type filter, a porous boK filter, 
an electrostatic separator or some other form of separating apparatus. For embodiments 
of the apparatus which are uoi vacuiim cleaners, the main body can hoi^e equipment 
which is ^appropriate to the task performed by die machine. For example, for a floor 
25 polishing machine the main body can hoase a tank for storing liquid wa;^, 

A fan and a motcn: for driving the fan« which tog&tfaer generate suction for drawing ur 
into the apparatus, are housed in a chamber mounted hiside the roller araembly 220. 
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A number of aifflow ducts caity airflow around the machine. Fintly. m akflow duct 
connects the deaner head 230 to the main btwJy of the vacuum cleaner. This airflow 

duct is located within the left hand arm (Rgure 3) of yoke 233. Another due* 236 
canies the dirty airflow from the yoke 235 to separating apparatus 240 on the main 
5 body. A changeover mechanism is piovided for selecting whether airflow firom the yoke 
235, or a separate hose on the machine, is canied to the separating apparatus 240. A 
suitable mechanism of this type is described more fiiUy in our Litemattonal AppUcation 
WO 00/21425. 

iO. Another airflow duct 531 connects the outlet of the separating apparatus 245 to the fan 
and motor, within the mDsr assembly 220, and a further airflow duct 535 connects the 

ouflei of the fan and motor to a post motor filter on the main body 210. 

■>. 

One or more filteia arc positioned m the airflow path downstream of the separaiing 
15 apparatus 240. 245. These fUteis remove any fine particlca of dust which have uot?,^ 
ah«ady been removed tmm the airflow by the separating apparatus 240, 245. We preferr- 
to provide a first filter, caUed a pie^motor filter, before the motor and fan 520. and a 
second filter 550, called a post-motor filter, after the motor and fan 520. Where the 
motor for driving the suction fan has caibon brushes, the post-motor filter 520 also 

« 

20 serves to trap any wbon particles OTiitted by the 

« 

RItN as^mblies genendly compiise at least one filtw located in » filter bousing. 

rmnmmily, tw^ fff thrff^ an-anped in series in the filter assembly to maximise 

the amount of dust captured by the filter assembly. One known type of filter comprises 
25 a foam filitt^ which is located directly in tfie air stream and has a large dust retaining 
capacity. An eleottostatic or HEPA grade filter, which is ciqpable of trapping veiy small 
dust particles, such as particles of less than one micron, is then provided downstream of 
the foam filter to retain any dust which escapes from the foam filter. In such a known 
an^emont. Uttle or no dust is able to »dt the filter assembly. Examples of suitable 
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filters are shown in our International Patent Application numbera WO 99/30602 and 
WO01/45S4S- 

In this embodiment, the filter or filters ate both mounted in the main body 210. 

5 ■ • 

Figure 13 shows a detaUed crosS-secfion through the rolies: assembly 220. The outer 
shell 510, which has previously been shown in Figures 8 - 10, is mounted such thai it 
can rotate with respect to the main body 210. The main coiiq>onents within the roller 
shell 510 arc a motor bucket 515 and a fan and motor unit 520, On the left hand side, a 

10 support arm 540 extends down from the main body 210 alongside the end face of the 
loUer shell. A shaft 519 passes through a hole in the centre:of the end fece of the roller 
shell 510. Shaft 519 is supported by a sleeve in pan 541 of arm 540, The roller shell 
510 is lotHtably supported on the shaft 519 by bearing^ 518, The shaft 519 extends 
along the longltw&ial axis (and rotational axis) of the roller shell 510 to locate within « 

15 pocket 525 on the end face of the motor bucket 315. On- the right hand side of the 
machine, the toller shell 510 has a. much larger opening in its side face so as tO: 
accomiiiodate inlet 531 and outlet 535 ducts. The inlet and oiiflet ducts 531, 535 serve a: ' 
number of purposes. They provide support both for the roller shell 510 and the motor 
bucket 515 and they duct air into/out of the motor bucket 515. The roller shell 510 is 

20 ratatably supported on the motor bucket 515 by bearings 516, The motor bucket 515 is 
mounted in a fixed relationship to the main body 210 and support ducts, i.e« the motor 
bucket SIS moves with the main body and the support ducts while the roller shell 510 
can rotate aiound the motor backet 515 when the machine is moved along a surface. 
The motor bucket 515 fixes to the ducts 531, . S3S by part 526. Ducts 531 and 535 

25 communicate with the incerioi* of the motor bucket 515. Duct 531 delivers airflow from 
the separating apparatus 240, 245 on the main body 210 directly to the inside of the 
motor backet 515* Mounting the fan and motor unit within the motor bucket 515 helps 
to reduce noise since the motor bucket 515 and the roller shell 510 fomi a double- 
skinned housing for the fan and motor unit 520, with an air gap between the skins 510, 

30 51S. 
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Th.© fan and raotor unit 520 i$ ittounied within the motor bucket 515 at an angle to the 
longitudinal wcia of the motor buolcet 515 and the roller shell 510. TM& serves two 
purposes: firstly, it distributes the weigjit of the motor 520 evenly about die centre of the 

5 roller sheU, i.e. the centre of gravity of the fan and motor unit is aligned With the centre 
of the gravity of the overaU roller assembly, and.secondly, it improves tlus airflow path 
fiom inlet duct 531 into the fan and motor unit 52Xi. The fian and motor unit 520 18 
supported witfiin the motor bucket 515 by fixings at each end of its longitudinal axis. 
• At the left Imd side* (he oavity between outwardly extending ribs 521 receives part 522 

10 of the motor. On the right hand side, an outwardly \apeang funnel 532 joins inlet duct 
531 to the inlet ttf the fan and naotor unit 520. The downstueam end of the fimnel 532 
. has a flange 523 which fits around the fan and motor unit 520 to support the fan and 
motor .unit. 520. Further suppon Is provided by a web 524 which surrounds the fan and 
motor unit 520 and fits between flange 523 and die inner fiwce of the motor bucket SIS. . 

15 The fmmal 532 also ensures diat mcoming and outgoing airflows from the motor bucln^ 
are sepanited from OAO another. 

« 

Air is canied to the fan and motor unit 520 withi^i the roller assembly by inlet duct 53 1 
and funnel 532. Once airflow has p^sed through the fan and motor unit 520, it is 

t 

20 collected and channelled by die motor bucket 515 towards the outlet duct 535. Outlet 
duct 53S carries the airflow to the main body 210. 

* t 

# ■ - 

Outlet duct 535 connects to the lower pari of the main body 210. Pan 552 of the main 
body is a filter housing for the post motor filter 350. Air from duct S3S is canied to the 
25 lower face of the filter housing, passes through filter 550 itself, and can then exhaust to 
atmosphere through venting ap^rtuies on the filter housing 552. The venting apertures 
are distributed around the filler housing SS2. 

A stand assembly 260, 262 is provided on the machine to provide support when the 
30 machine is left in an upright posidon. The stand assembly is arranged so that it is 
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automatically deployed when the main body 210 is brought towards the flilly upright 
position, and is retracced when tfie main body 210 is leclined from the fully upright 
' position. 

5 There are a wide range of alternative conflguradons to what has jU3t been described and 
a number of these will now be d^cxibed. 

■' In the embodiment juat described, airflow is ducted into and- out srf the roller shell 510, 
from one side of the roller shell, and the space within the' roller shell 510 is used to 
10 house a motcrf bucket 515 and the fan and motor unit 520. Other uses can be made of 
the space inside the roller sheU 510 and Figures 14 -16 show some of these 
• altemalivss. in each of Kguies 14 - 16 a filter is: housed wi^ the roller shell 600. In 
Figure 14 a cylindrical filter assOTibly 605 is housed within -the roller shell .600 with its 
longitudinal axis aligned wifli that of &e roller shdl. An inlet airflow duct 601 carries 
• 15 air from the outlet of the separating apparatus 240. 245 on the main body 210 of the ^ 

vacuum cleaner to the intcaior of the roller shell 600. An oudet airflow duct 602 carries 

• " 

airflow from the interior of flie roUer shell 600. The . roller shell is rotatably mounted 
about ducts 601 , 602 on bearings 603. Filter 605 is supported by the dwts 601, 602. in 
use, air flows from inlet duct 601, around the outside of filteir 603 and radially uiwards, 
20 througii the filter medium* to the central core of the filter 605, The air can then flow 
along the core and exit the roUer shell 600 via outlet duct 602. 

In Figure 15, a filter 610 is mounted bransversely across the roller shell 600. The inncr 
Burface of the roller shell 610 can be provided with suitable fixings for securing the 
2S filter 610 in plao©. The airflow in Figure 15 is much simpler. Air flows from inlet duct 
611, through the interior of the roller shell 600, through filtw medium 610 and then 

leaves the toller shell via outlet duct 612. The filter material can include foam and filter 
paper which is either flat or pleated to increase the surface area of filter mediiun 
presented to the airflow. 

30 
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Figure 16 is similar to Rgure 14 in that a filter 625 is mounted with its longimdinal axi& 
aUgned with that of the loUer shell 600. The notable dlfreience is that ait: can exhaust 
directly to atmosphere ftom via ^rturw 608 in the roller shell 600. Duct 622 provi<tes 
mechanical siqipart for the roller shell and does not c&ny airilow. 

5 • - 

To gain access to the fflter a hatch call be provided in the roUer sheU 6^^ However, as 

many filteis aie now lifetime filters, which do not requue changing dwring the normal 
lifetime of the machine, it can be acceptable to fit the filter within roller shell in a 

» 

less accessible manner. 

10 

In each of these embodiments ii is possible to provide an inner shell witWn the toller 
shell 60D, in the sasine manner as motor bucket 515 was provided in Figure 13. The 
. inner shell will be seated to the inlet and outlet ducts, thus alleviating the sealing 
tequLECTients of the rollOT shelU 

• « 

- . 15 ' . • . • ' • ■ 

^. . * In Figuies 14 and IS the exhaust duct can be mounted on the same side of the roller 

assembly as the inlet duct* The two ducts can be mounted hi a side-by-side relationship, - 

as previously shown in Figure 13, or one duct cati surround the other duct, as shown 

lata in Figure 18. 

Figure 17 shows an alternative airangement for mounting a fan and motor unit inside the 
roller assembly. As with the arrangemrat shown in Figure 13, there is a roller shell 700 

with a motor bucket 715 mount ed insi d e, a n d the r o ller fi hell 700 can rotate aiound tlie 

motor bucket 715. An inlet airflow diict caities air to the fan and motor unit 520. 
25 However, in this embodiment, a filler 710 is positioned downstream of d» fan and 
motor, inside motor bucket 715, Air is exhausted direcdy from the roller assembly via 
an outlet 705. The Outlet 705 is positioned next to the support arm 702 on the hub of 
roller 700.. This means that air outlet 705 remains stationary as ihe roller 700 rotates. 

As a further alternative, the filter 710 could be omitted altogether. Whene the motor is a 
30 brushless motor, such as a switched reluctance motor, there will not be any carbon 
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eniis^ns from the motor and thus there is less need for a post-motor flliar. When air U 
directly exhausted ftom the toller assembly in. this mantter there is an option of still 
pro-dding the second support ann 702 (which does not caity airflow)* or the second 
support arm 702 can amply be omitted and all of the support for the roller assembly is 
5 provided by the first support arm. 

. Tn another altemative embodiment* sepawiing apparatus can be housed inside the roller 

■ 

assembly.. 
10 Shape of roller 

. ihe embodiment shown in Figures 3 13 has a bairel shaped roller with a flat ceniwl 
region and tapering end regions. Figures 18-21 show a range of altBmative roUer 
shapes. This Ust is not intended to be exhaustive and other shapes, not iUttStrated. are 
intended to fall witWn the scope of the invention. The roller, or set of rolUng members, 

15 can have a substantially spherical shape, as shown in Hgure 18, or a spherical ah^e , 
: with truncated faces 81 1, 812 as shown in Figure 19. A true sphere has the advantage 
that the force requited to inm the roller remains constant as the main body is turned 
fiom a straight lumiins position, since the length of the arc between die centre of mass 
and surfiice remains constant Abo, because the length of the arc between the geometric 

20 centre of the roller assembly and the outer surface remains constant, the height of joint 
237 between yoke 235 and the cleaner head 230 remains conatant as the main body is 
rotated about its longitudmal axis 211. This simplifies the jointing requirements 
between the main body and the cleaner head 230. 

25 Truncating the end faces of die sphere has the benefits of reducing the width of the 
roUer and removhig a part of die surface which is not likely to be used. Also, the ducts 
entering and leaving Ihs roller are Ukely to malos contact with the Hour if the machine 
w«e allowed to roll onto the aatec most part of the surface. Figure 20 shows a sphere 
wiA a central flat re^on 813 and Figure 21 shows a central ring 814 of constant 

30 diameter widi a hemisphere 815, 816 ai each end. 
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The embodiinenta shown above provide a roller assembly with a single colling niEmber. 
A larger numb^ of parts cm be pxovided. Flgotes 22 - 24 show fflnbodimoitB wheaie the 
roller asseoibly compiises a pair of shell-lifcB paits 73 1» 732. ]Each part is independently 
5 rotatable. Fart 731 ifi itiiatable about a combined support arm and dua 733. 736 and 
part 732 is ratatable about combined duet and support aim 740. A motor bucket 742 fit» 
within the rotable parts 731. 732 and 5xq>p(»t8 fan and motor unit 743. An advantage 
in providing two shell-Uke parts 731, 732 is that the space between parts 731, 732, in Uw 
difection along the rotational a^ds of the parts 731, 732, can be used to acconmiDdate a 

10 duct 745 which cames air ftom the cleaner head 230 to the intericn: of the toller 
assembly^ a mechanical connection between the cleaner head and the roller assembly, or 
both <rf these featuies. In Bgores 23 and 24 a. combined mechanical connection and air 
duct 741 is connected to the firont of the motor bucket 742, in the space between parts 
73 Iv 732, passes inside the motor bucket 742, and then extends in a ditiection which is 

IS. aligned with the rotational axis of part 732. Qutlet duct ,740 nioYides mechanical 
support for part 732 as well as cartying. alr flow to the main body of the vacuum cleaner. 
There are two ways in which the required degree of articulation between the duct 74S 
and main body can be achieved. Hrstly. duct 745 can be pivotably mounted to the 
motor bucket 742. Secondly, the duct 745 can be rigidly mounted to the motor bucket 

20 742 and the motor bucket 742 Is rotat?bly mounted to the support arms 735, 736 and 
740. 

m 

The space between rhe two tot atable- pans 731, 732 can be used to accommodate a 

driving connection between a mocor inside the motor bucket 742 to a brush bar on the 
25 cleaner head 230. The driving connection can be achieved by a belt and/or gears. 

As shown in Figure 25. the rotational axis of each rolling member need not be aligned 
with one another. Here the rotational axes 82 1» 822 of rolling members 823, 824 are 

each inclined inwardly £ram the vertical. 

30 
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It is also possible to provide three or more ratatahle parts. Indeed* there can be a much 
large number of adjacent parts which are each free to rotate about an axle as the 
apparatus is moved along a surface. The set of totatable parts can all be mounted about 
a Unear axis, with the diameter of each part decreasing with distance firom the central 

5 region of the axis. Alternatively, afl shown in Hgure 26» the totatable parts 82S can all 
have the same or similar size and are mounted about an axis 826 which has the shape 
wiiich is required from the lower suifaoe of the loUer assembly. The totatable parts 825 
can be small, solid parts which are mounted about a shaft, or they.can be larger, hollow, 
annular parts which are rotatably mounted about a hoiMdng whose longitudinal axis is 

10 non-lineur. The housing can accommodate a motor oc filter, as previously described. 

In each embodiment* the sh^ of the roller assemblyj Or set of roiaiable parta. defmes a 
support surface which decreases in diainetcf towards each end of the rotational axis so 
as to allow die main body to turn with "ease. As m die embodiment d^cribed above, it 
15 is piefeited that die central region of the totatable part, or set of parts, is substantially, 
flat as this has been found to mcrease stability of the apparatus when it is driven in a 
strtiight line. 

Connection between main body and the roller assembly 

20 RB&xiing again to Figures 6 and 7. the connection between die main body 210 and the 
cleaner head 230 is via a yoke 235 which has a jomt 237 fonned at a plane which is 
inclined to the longinidinal axis of arm 243. lbs angle of the plane 238 in which the 
joint lies can be varied from what ia shown here. We have found diat framing the jomt 
237 such that die plane 238 of die joint is noimal vddi the longitudinal axis of the arin 

2S 243 is acceptable, but does not provide the full advantage of the invention sincerbtating 
the yoke does not cause arm 243 (and hence the cleaner head 230) to turn. Forming the 
joint 237 such that the plane 238 of the joint is inclined wifli die longitndQnal axis of die 
arm 243. and substantially perpendicular to the floor surface (with die machine in a 

fofwawi running position) provides good results. InCliiung the plane 238 still further to 



09-ftlJG-2002 095 41 01666B28164 P- 






20 

what is shovm in Figure 6» or furthra still, increases the extejii to which cleaner head 230 
will mave when the main body Is xotated about its lon^tadinal axis. 

The connection between arm 243 and cleaner head 230 is shown in Figures 6 and 7 a& a 
5 true pivot widi a shaft We have found diac while some degree of pivo^ movemeni is 
required at this posirton, this movement can be achieved by a more relaxed farm, of 
. jointed connection. 

Rgure 27 shows an aJtem^ve foon of the connection between the main body 210 and 
10 . the clean» head 230- As previously, there Is. a yoke 235. each end of the yoke 
connecting to the main body about the rotational axis 221 of tho rallex assembly. Also, 
there is . a short arm 243 which is pivotably connected to the .cleaner head 230. The 
. difference is at ttie forward face of the yoke 2i5* Instead^of a rotating joint which is 
inclined at an angle to the longitudinal axis of the ann 243, there id a rotating joint 
15 which is formed at an angle vyhich is normal to the longitodinal axis of. the arm 243 and 
the part of the yoke 235 which joins arm 243 at joint 852 hiis,aii elbow shape 851. The 
combination of an elbow shape and a joint at a normal angle has been found to be 
equivalent to providing a joint at an incHned angle. This alternative ficheme can be 
more cumbersome to implement as It lequiies more space be^tween the cleaner head 230 

■ 

20 and the rollA assembly 220. 

■ 

The supports between the main body and the cleaner bead do not have to be rigid. 

RgOT ^ 28 shows a pair of flexible su ppo rt tu b es-831,-8 32 whi c h connect the roll e r 



assembly 830 to the cleaner head 833. Where flexible tubes are used, the cleaner head 
25 can freely remain in coni:act vydth the floor surface as the main body is rolled from side- 
to-side or twisted about its longitudinal axis. The use of flexible tubes in this manner 
avoid$ the need for a more comply arrangement of mechanical joints between the main 
body and the cleaner head. 
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In each of fhe embodii&ents shcTwn and described above airflow ducts have been ased, 
wherever possible, to provide mechanical support between parts of the machine, e.g. 
between the main body 210 and roller assembly 220 and between the cleaner head 230 
and mam bod^ 210 by yoke 235. This requires the ducts to be suitably sealed. It should 
5 be understood that in each emboditnent where the features of a flow duct and 
mechanical support have been combined, separate supports and flow ducts can be 
substitute in their place* The flow duct can be a flexible or rigid jape which lies 
alongside the mechanical supFport. 

10 Although th^ aie advantages in housing the motor inside the roller assembly, ini 

alternate emfaodhnenc, the fan and motor can be housed in the main body. This 
simplifies the ducting requirements on the machine since there only needa to be a duct 
from the cleaner head to the main body* Support aims are stiU required between the 
main body and the roller assembly and between the main body and the cleaner head. 

15 

While the illustrated embodiment shows a vacuum cleaner in which ducts cany airflow^ 
it will be appreciated that the invention can be applied to vacuum cleaners which carty 
odier fluids, such as water and detergents. 

20 
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ClatinS 



1, A surface treating appliance comprising a main body and a support assembly 
which is totatably mounted to die main body fbr. aUowing the main body to be moved 

5 along a surface, wheiein the support assembly comprises a fluid inlet for leodving fluid 
flow, a fluid oudet for exhausting fluid and means for acting on the fluid flow received 
through the inlet. 

2. An appliance accoidiitg to claim 1 wherein the means for acting on the fluid 
10 flow is mounted witWn the support assembly such that a loUing surface of the support 

assembly rotates around the means acting on the fluid flow. 



3. . An appliance according to claim 2 f\«rther compriaipg a aheU, mounted within 
- ' the support assembly, for supporting the means for acting on the fluid flow, and wheicin 
15 a tolling surface of the support assembly is rotatably mounted about the shell. 

4. An appliance according to claim 1 wfaerpin the means for actins on the fluid 
flow is mounted ^thin the support .assembly such that it rotates with the $uppo« 
assembly during movement of Support ass^bly. 

20 

5. An apphance according to any one of the preceding claims wheoreiti tfie means 
for acting on the fluid flow comprises suction-generadng means. 

6. An appliance according to claim S wheiein the suction-generating means is an 
25 impeller and a motor for driving the impeller. 



7. An appliance accoxding to any one of the prececUng claims wherein the means 
for acting on the fluid flow comprises a fiher. 
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8. An appliance according to claim 7 wherein flie filter is a cylindiical filter with a 
lOT^tudinal axis and whemin the filter is positioned within the support assembly such 
that fluid passes cadially throngh the filter. 

5 9. An appliance according to claim 8 wherein one of the fluid inlet or oudet to the 
filter lies along the longitudinal axis of the filter and the other of the fluid inlet or outlet 
lies around the caicunifeience of the filter. 

10. An appliance according to any 'one of the preceding claims wherein the means 
10 for acting on the Quid flow is separating apparatus for separating entrained matter from 

the fluid flow. 

11. An appHanoe according to any'one of the preceding claims whercm the fluid 
outlet &om the support assembly comprises a plurality of apertoies in the smfaoo of die 

IS suppoit assembly. 

12. An ;q»plimce accordirig to any one of claims 1 to 10 wterein the fluid outlet 
fixun the siQ>port assembly is an Outlet duct. 

20 13 An appliance accordrag to daim 12 wheiein the ouHet duct is substantially 
coaxial with the axis of rotation of the support assembly. 

14. An appUance according to claim 12 or 13 wherein die inlet duct also 
support between the main body and die support assembly. 



25 



IS. An appHance according to any one of the preceding claims Wherein the fluid 
inlet is an inlet duct. 



16- An appUance according to claim 15 wherein d»e inlet duct is substantiaUy 

30 coaxial with the axis of rotation of the support assembly. 
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17, An appliance according to c\mm 15 or 16 wherein the inlet duct provides support 
between the main body and the support assembly. 

m 

5 18. An appliance u^oidiiig to »ny one of the pteceding claims wherein the fluid 
inlet and fluid outlet aie positioned on the same side of the support assembly. 

19. An appliance according to claim 18 whcffdn one of the fluid inlet or outlet 
surrounds the other of the fluid inlet or ondeL 

10 

20. An appli ance accoiding to any one of the preceding claims wherein the main, 
body comprises separating apparatus for separating entrained matter from the fluid flow. 

21. An appliance according to claim 18 wherein the air inlet to the support assembly 
15 receives fluid flow from the separating apparatus* 

22. An appliance according to any. one of the prRceding claims wherein the fluid ^ ' 
air. 

20 23- A surface treating appliance compising a main body and a support assembly 
which is rotatably mounted to the main body for allowing the main body to be moved 
along a surface, wherein the support assembly houses a motor for driving a component 

of the appliancOt : _ 

25 24. A surface u«aiing appliance according to claim 23 whenain the motor drives a 
surface treating means. 



25. A surface treating appliance according to claim 24 wherein the surface treating 
means comprises a surface agitaiing device. 

30 
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26. A surface treating appliance accorting to claim 25 wherein the sorfacc agitoiing 
device campiises a hnish bar. 

27. A surface treating appMance. according to claim 25 wherein the surface treating 
S means comprises a surface polishing device. 

m * • 

28. A surface treating appliance according to any one of claims 23 - 27 wheinii the 
motor drives a suction-generating meaiis. 

10 29. A surface treating appUance according to claim 28 whecdn the scrpport assembly 
comprises a fluid inlet for receiving fluid flow and a fluid outlet for exhausting fluid 

»■ '7 

30. A surface tieadng appKance according to claim 29 wherein the rolling surface of 
■ the Bopiwrt assembly ti^ates around the motor. 

15 

31. A surface tteatlDg appliance accordiTig to claim 30 furfhor comprising a shell, 
mounted within Ihe support assembly, for supporting the niotor, and wh^in die roUing 
surface of the support assembly is rotatebly mounted about the shell. 

20 32. A surface treating appliance according to any one of claims 23-31 wherein the 
fluid outlet from the support assembly comprises a plurality of outlet apertures in the 
surface of the support assembly. 



33, A surface treating appliance according to any one of claims 23 - 32 wherein the 
25 ^ fluid outlet fiom the support as^mbly comprises a plurality of outlet apertuies in a hub 
of the support assembly. 



34. A surface trcating appliance according to any one of claims 23-31 wherdn the 
fluid outlet from the suf^port assembly is an outlet duct. 
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35 A surface treating appliance acoordins to claim 34 wherein the outlet duct is 
substantially coaxial with the ajd^ of rotation of the suppart assembly. 

36. A surface ireatiiig appliance according to claim 34 or 35 wherein the inlet duct 
5 also provides support between the main body and the support assembly. 

37. A surface tieating appliance according to any one of daims 23-36 wherein the 
fluid inlet is an inlet daot. 

10 38. A surface treating appliance according to. cMm 37 wherein the inlet dud is 
substantially coaxial with the axis of rotation of the support assembly. 

39. A surface treating appliance accordmg to claim 37 or 38 wherein the inlet duct 
provides support between the nuun body and the siipport assembly. 

15 

. 40. A surface Healing appHanoe accordtag to any one of claims 23-39 wherein the 
support assembly houses a fitter. ■ - - 

■ * 

41, A surface treating appliance acx:oiding to any one of clafans 23-40 wherein the 
20 longitudinal axis of the motor is inclined with respect to the longitwdiiuil axis off the 
support assembly. 

42. A surface treating appliance according to any one of claims 23-41 wherein the 

motor is housed within the support assembly such that the centre of mass Of the motor is 
25 aligned with the centre of the support assembly. 

43. A surface tieating appliance according to any one of claims 23-42 wherein the 

fluid is air. 




27 

44. A surface treating appliance comprising a generally upright main body having a 
longitudinal axis, a support assembly which is rotatably mounted to the base of the main 
body for allowing the mam body to be moved along a surface, and a surface treating 
head, wherein the support assembly comprises one or more rotatable members having an 

5 outer surface which defines a substantially continuous support surface in the direction 
perpendicular to the longitudinal axis of the main body, the support surface being 
symmetrical about the longitudinal axis of the main body. 

45. A surface treating appUance according to claim 44 wherein the support surface 
10 extends for a distance which is at least 50% of the width of the main body. 

46. A surface treating appliance according to claim 45 wherein the support surface 
extends for a distance which is at least 75% of the width of the main body. 

15 47. A surface treating appliance according to any one of claims 44 - 46 wherein the 
support surface extends for a distance which is substantially equal to the width of the 
main body. 

48. A surface treating appliance according to claim 44 wherein the height of the 
20 lower, floor-engaging, surface of the support assembly increases towards each end of the 

support assembly. 

49. A surface treating appliance according to claim 48 wherein the support assembly 
has a rotational axis which is substantially linear and which is substantially perpendicular 

25 to the longitudinal axis of the main body and wherein the diameter of the support 
assembly decreases in the region towards each end of the rotational axis. 

50. A surface treating appliance according to claim 49 wherein the central portion of 
the support assembly has a substantially constant diameter. 

30 



09-ftUG~2002 095 43 01666828164 P. 31/51 







2S 

51. A surface ueatlng appUauce according to claim 49 wher^, in the region 
towards each end of the rotattonal axis* the diameter of the support assembly is selected 
such that the length of an arc between the geometric centre of the assembly and the 
surface increases. 



S2. A surface treating appliance according to claim 49 wherein the support assenibly 
is substantially spheric^ in sh^e» 



53. A surface treating appliance according to any one of claims 44-52 wh^dn the 
10 support assembly com^ses a $in£^ rotatable part 

54. A surface treating appliance acocttding to any one of claims 44-48 wherein the 
support iisse^Uy has a rotational axis which is non-linear. ' 



15 55, A surface treating appliance according to any. one of claims 44-54 whexein the 
centre of mass of the support assembly is positioned such that it serves to return the 
support assembly to a normal position when the support assembly is moved from that 
position. 

■ 

20. 56. A surface treating appliance according to any one of claims 44 - 55 whet^n the 
rotatable member, or members, are hollow parts which are mounted about a chamber. 



57. A surface treating appliance acc ording to any one of claims 44 - 56 wherein the 

support assembly comprises a fluid inlet for receiving fluid flow* a fluid outlet for 
25 exhausting fluid and means for acting on the fluid flow receiyed through the inlet. 

» 

58. An appliance according to claim 57 wher^dn the means for acting on the fluid 
flow is mounted within the suppwt assembly . such that che support surface rx>taies 
around the means for acting on the fluid flow. 

30 
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59. An appliance according to claim S8 fur^er comprising a shell, moimted within 
the support assembly, for supporting the means for acting on the fluid flow, and Wherein 
the support surface of the soppoit assembly is rotatably mounted about the shell. 

5 60. An appliance according to any one of claims 44 - 59 wherein the means for 
acting on the fluid flow comprises suction-generating means. 

6L An appliance according to any one of claims 44 - 60 wherein the support 
assembly houses a motor for driving a component of the appUancep 

10 

62. A sur&ce treating appliance composing a txiain body, a suiflace treating head, a 
support assembly cotatably mounted tO: the base of the main body and a linkage between 
the main body and the surface treating head, wherein the linkage is arranged such that 
rotating the main body about its longitudinal axis causes the surface treating head to turn 

15 in a new direction. 

63. A sinface treating appliance according to claim 62 wherein the Enkage is also^. 
arranged lo allow the surface treating head to remain sobstandally in contact with the 
surface as the main body is rotated about its lotigitudinal axis. 

20 

64. A surface treating appliance ; comprising a main .body, a support assanbly 
rotatably mounted to the base of the main body for allowing the main body to be moved 

along a surface, the rotational axis of the support assembly being substantially 
perpendicular to the longitudinal axis of the main body, a siuface treating head and a 
2S linkage between the main body and the surface treating head which allows the surface 
treating head to remain substantially in contact with the surface as die main body is 
rotated aboac its longitudinal axis. 
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65 A surface teating appBattce acSordiAg to claim 64 wherdn the linkage is also 
arrangwJ such that lotating tte main body about its longitudinal axis causes the surface 
treating Iiead to tum in a new direcdon. 

5 66. A surfawtteathig appliance «»c«dhig to any one of claims 6 

linlcagp compriseB a pivotable connection between the Unkage and the surface treating 
head at the end of the linkage nearest the surface treating head. 



67. A surface treating sqjpliance acconling tQ! claim any one of claims 62-66 
10 whatein the Unkag^ comptises a pivotable comiection between the linkage and the mam 
body at the end of the linkage nearest the main body. 



68. A surface treating appliance according to claim 67 wherein the pivotable 
connection to the main body is substantiany aKgned with?the rotational axis of the 
IS support ass&mbJy. 

69. A surface treating appUance according to dahn 68 wherein the Unkage 
comprises a yoke, each end of the yoke having a pivotable c&mectian to the main body 
which is substantially aligned with the rotational axis of the siipport assembly. 

20 



70. A surface tteattag a^pUance according to claim 69 wherein a central part Of the 
yoke couples to a cennal part of the surface treating head. . 



.•» 



71. A surftee treating appliance according to any one of claims 62 - 70 wherein the 
25 linkage connects to a central part of the surface treating head. 

« 

72. A surface Heating appliance accoKHng to any one of claims 62 - 71 wherein the 
linkage comprises a jointed arm, the plane of Ae joint lymg at a non-normal angle to the 
longitudinal axis of the arm. 

30 
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73. A surface treating appliance according to any one of claims 62-71 wherein the 
linkage comprises an arm which has an elbow shape and a rotatable joint. 

74. A surface treating appliance according to any one of claims 62 - 73 wherein the 
linkage between the main body and the surface treating head comprises at least one 
flexible tube. 

75. A surface treating appliance according to any one of claims 62 — 74 wherein the 
support assembly comprises one or more rotatable members having an outer surface 
which defines a support surface in the direction perpendicular to the longitudinal axis of 
the main body, the support surface being sjniunetrical about the longitudinal axis of the 
main body. 

76. A surface treating appUance according to claim 75 wherein the central region of 
the support assembly does not have a support surface. 

m 

77. A surface treating appliance according to claim 76 further comprising a support 
arm for the surface treating head which extends outwardly from the central region of the 
support assembly. 

78. A surface treating appliance according to claim 76 or 77 further comprising a 
duct for carrying fluid to/fi:om the surface treating head which extends outwardly fi'om 
the central region of the support assembly. 

79. A surface treating appliance according to claim 78 wherein the support arm is a 
fluid flow duct for carrying fluid to/from the surface treating head. 

80. A surface treating appliance according to any one of claims 75 - 79 wherein the 
support surface extends for a distance which is at least 50% of the width of the main 
body. 
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81. A surface u«aiing appliance according lo claim 80 wherein the support surface 
extends for a distance vhich is at least 75% of the width of the tnaiii body. 

82. A sm&oe treating i^pliance acsording to any one of claims 62 - 81 wherein Ihe 
suppoit surftice eictends for a distance which is aubatantially equal to the width of the 
main body. 

83. A surface treating i^jpliance accaiding to any one of clalnis 75 - 82 wherein the 
height of the lower, floor-engaging, surface of the support assembly increases towards 
each end of the suppoit assembly. 



84. A surface treating i^liance accor«fing to daim S3 whiBteln the support assembly 
has a. lotational axis which is substantially linear are which is substantially 

13 perpendicular to the longitudinal axis of Ihe main body and wherein the diameter of the 
support assembly decteasea in flie region towards each end of the rotationia axis. 

* 

85. A surfectt treating appUance accoedine to claim 84 wherein the centisd portion of 
the suppoit assembly has a substantially constant dianuder. 



86. A surface treating JippKanoe according to claim 84 wherein, in the region 
towaids each end of tiie rotational axis, the diameter of flie support assembly is selected 
CTirh rh^t rtift length of an aio between the geometric centre of the assembly and die 



surface Increases. 



87. A surface treating appliance according to claim U wherein the support assembly 
is substantially sph^cal in shape. 

« 

88. A surface treating appliance accot^fing to any one of claims 75 - 87 wherein the 
30 support assembly comprises a single rotatable part. 
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89« A surface tieating appliance according to claim 62 or 64 incorporating d duppott 
assembly according to any one of claims 44-61. 

90, A surface tieating appliance acqofdlng to.any one of the preceding claims in Cb$ 
fonra of a vacuum cleaning appliance, 

91. A surface treating appliance substantially as described herein with reference to 
the accompanying drawings. • • • 
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ABSTRACT 



Siirfttce Treating Appliance 



A surface tt^«g appli^ce (200) comprises a main body (210) and a support assembly 
(220) which is totalflbly mounted to the main body (210) for allowtag the main body 
(210) to be moved along a surface. The support assembly (220) has a fluid inlet (531) 
for receiving fluid flow and a fluid outlet (535) for exhausting fluid. A motor and fan 
unit (520, Figure 13) is housed within the support assembly. 
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